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(54) NONAQUEOUS ELECTROLYTE AND LITHIUM SECONDARY CELL USING it" 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary cell having excellent cell characteristics such 
as cycle characteristics of the cell, electric capacity 
and preservation characteristics. 

SOLUTION: In a non-aqueous electrolyte in which the 
electrolyte is dissolved in a non-aqueous solvent the 
non-aqueous electrolyte contains a disulfon acid ester 
der.vat.ve expressed with formula (1), and the lithium 
secondary cell uses the non-aqueous electrolyte In the 
formula, X has at least one 1-4C alkyl group as a side 
cha.n, and shows 2-6C alkylene group as a main chain 
Moreover, R shows 1-6C alkyl group. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



CUOMMMW (J P) (12) ^ m *S 1* ^ $S (A) QDMMIM 

#812001 -313071 
(P2001- 313071 A) 

. (43)ftH B ^m3m\M 9 B (2001. 11.9) 

(5i)inta T «s»Jga^ fi ~ f-7a-r(#*> 

H01M 10/40 HOIM 10/40 A 5H0 2 9 



W*«©»2 OL (:£ 5 H) 



(2i)mHs# 


4$K2O00 - 1 26932( P2000 - 126932) 


(71)HUHA 


000000208 


(22)iBSB 








¥J5£l2<fp 4 ft 27 B (2000. 4. 27) 




lU □Jft3 s Vtt*?«h4l 1978#*<D96 
















ajpm^gSTt^/h*i978#ai©io ^§8 














(72)&l»t 


&m mm 








ajpm^aj*^/h*i978#tfKDio ^ 














(72) SHU* 


& 








UUPJ&^8BTt*^/h*1978#«CD10 ^85 



















64) c»5i<o«fw ft*mmcRzPtn*m^frvrv&=#im 

(57) [^^] 

CSS] «»©D-f *;M$tt, i^i, «$4*tttt 

[ft i] 




(i) 

(it*. Xtt. ffl!l^<hLT^<tt,l-3 05^^iii~ 



(2) 



2001-313071 



Hfcl] 




(i) 

t»T. icTia— )SiC ( I ) 

[ft 2] 



V x V 



<5C«K Xte, «&<fcLT4>&< <h& lOCD&St&l- 
+ l^>**^-r„ Rtt. ^*|gcl~6C7)T;U+Jl/ 

[0 0 0 1] 
[0 0 0 2] 

fc'j^->A-**»*t»aic«[«anTt»*. fit, 

f © 'J f ^A-*iififflOlMt LTtt. X^l/>^7 
h (EC) . yntfl/>*-^- h (PC) 

[0 0 0 3] 

ftstLTM tf3e«s»* A«j»»fc £*> a*s aa: l 



10 



20 



30 



mis ic « p c cd ###jg c 0 x U ^ •> a -Ammm \z « 

[0 0 0 4] *3B9itt, i!MB©J: -say 
A -^C«?t6 £ «#-r -5 n t & s w t f -5 . 

[0 0 0 5] 

**KTaa-«5t (i) 

[0 0 0 6] 

[fb3] 




(I) 

4©7^+JH$fL 1 ±^*^^g:2~6Tab-5 7^ 
[0 0 0 7] *«9jtt, iEffi, ftS«J:U??|£*» 

(I ) 

[0 0 0 8] 
[fb4] 



V 



V 



(I) 



(5£*» Xte. (Wigt LT'>ft<<»;t,l^co£|jfigl~ 

4©7JMp***wu £ISa<&ifigc2~6T?&.5 7'^ 
S£^-r. ) T-s$n^->*x;p^>gfx^^^Bf^^ 

[0 0 0 9] K^WSftsiffllB-jKa (I) T 

^$n-5vx;u^>g?xx^;Hj|^«, Jtnvmz, 

»«*-r*a«**r*. c©«fc5ic. asm 
£ ©gttTitigf Art: LtRSws^iigi-es 



3 

[0 0 10] 

MJ*t^>8. 1, 1, 3- MJ*5F;PMJ*^> 
S, l-^PtfJU-2-x5 L ;l,hU^5 i L->*, 
f;i/rh7^f i/>s. 2 b?x?-\/>m. 
i -^^;p^>^^?i^>S, 2 -^5 1 ;p^>^^5 i i^ 
3-*^;i^>^*3^>^, i -^gsd^^-y- 

's+'tJ- * 5 1 <*; <r> J; 3 ^£^(7) ^ J- V >m& 2 ~ 

& 1 ~ 6 <r)T)\,3r)\,mt>m £ b v :/ 
[0011] S9sa-)s^: en •?m2ti2>i?z)i,*>m 

S> . R=><^;Ug) , 7 p pei^>^"jrJ— ;p^*x^> 
Cx = *3Mux^>g. , r=x^;u 

CX = *5MPX^k>g. , R = n-^Dtf;P«] , y 

x^>g. . R = n--7?-)lS} . 1, 2 -y^>->* 
^-;i-->*^^>x;i/^^.— h- (x=x5 1 ;n?i/>s > 
R = *3Ml<g) , 1, 3-y^>->-^--;Ui7^^>xjU 

cx= 1 -*?-)\,h>j *^u>m. r=x?-)\, 

S) . 2-*^)l- 2, 4 -^>^>v^--;i,i7^^> 
^ifc*— h (X= 1 , 1, 3- h'J^^hU^^W 

>S. R = *^;ug) . 3-*5MU-i, 5 -^>^> 
*J*-)ii?*9>xn,i£*-b cx=3-^^ji,^>^ 

j<5 L U>S, R = ^?JI/S) . 2 -X^JU- l , 3-^ 

+-9->^^--;u->'^^ >x)\,**— b (x=i-yot? 

2 -x^ h'J^^U->S> r = *^;p*) . 
#3ttfe>n-5. fcij. (I) Cgl?«2:30 

[0 0 12] mm-^ (I) T^^n-5->*XJP*:>K 



(3) W2 0 0 1-3 1 3 0 7 1 

4 

0 1~5 0li%. mzo. 1 ~2 0Sffi%CD®H#Jff 
[0 0 13] *fgBJT<£ffl$n£#*^j«£LTtt. igj 

(EC) . -Javuyfi-xz—b (PC) . -jj-vy 
ti-if^-b (bo &if©aitt*-jH*-hjB*t»ja 

[0 0 14] fB;ifiSS^(«<hbT«, 0>I*.{;T> v^^^J 
h (dmc) . ^5^;ux?;u*-#^- h (M 

EC) . ~JX-3-)Vtl—#*—b (DEC) tzEomZt) 
f h5tKD77>, 2-^5 L ;i^h^ 
tHP75>, 1, 4-i?**V>. l, 
->X^>. 1, 2-yXh + yI^>, 1, 2-v7yh 

+ ->x^>^if©x-xJU«, r-^ay^b>UH 

mm : <£«**§&) -CfflS- 1:9~4:1,»$KH 

1 : 4-7 : 3 CD£J^T<£ffl ^tl-S. 

[0015] ^m-^mm^n^mmmiivrit. mz. 

ti, LiPF 6 . L i BF4, L i C 1 O4, L i N (S 
30 O2CF3) 2. L i N (SO2C2F5) 2 > LiC (S0 2 
CF 3 ) 3. L i PF 4 (CF3) 2» L i P F 3 (C2F5) 
3. LiPF 3 (CF 3 ) 3, LiPF 4 (iso-C 
3F7) 2. LiPF 5 (is o -C3F7) ua&mtf "=>ft 

BfifB©#*^!«lCjl^0. 1~3M, JFSL<tt0. 5 
~1. 5M©IStg»^nTiffl$n5. 
[0 0 16] *^^C7)m^«. H5f2«ii5S|* 

« #u mr^^ (i) Tg^n5yXM>sx7,f;ns 

[0 0 17] *^BJcom/S^«. U^^A-^ftfiW^ 

ftv>mm.mt\z-D^T\t®\zwL'&zn-r, '&&®.mzn 
[0018] e&iAfcr. mmttn <,mmm®>m) tLtu 

PA'JPh. V>#>. X-^rJI,, ^DA, ^^.fctXA^- 
50 ^«^^JH^ft^ji:LT«. fisj^tf. LiCoO z , L 



5 

i Mn 2 0 4 . L i N i 0 2 teiitfmtf 

[0019] mmi,t> fftmv>mMtm : £:7-t?-i'>77 

7Mdx?P> (PTFE) . ^'J7<y-fbt'=Ua ; > 
(PVDF) &£©tt»ffl£fil*LTjE«£SliL& 
ft. uffliElTOSiiftiLTWTJR-^^T 

5 0 -C- 2 5 0 reSOSST 2 WrWJgfltaarF-CJoSKk 

[0 0 2 0] ftlgfSiLtd 'J^tfA&K, 

*w««*fflsh5. »^sb (002) <Dmmm 

(d 0 02) **0. 3 3 5~0. 3 4 0 nm (t;^- 

?U>^Dt!l/>i?l>^- ! );ijv- (E P DM) . * 
'Jf 7JM-nx^u> (PTFE) . J^'J^-yfbb* 
-U^> (PVDF) fc£©*5**£fi*LTA«£« 

[002 i] 'j^->A-i*:a«s©«iigfi#[cig^sn-5 
*off*ft<, je«, &m&j:zfmmx\tmmc>-trti' 

ffiffl^n*. 

[0 0 2 2] 

*Aftwcitt^-r**<, c:ne«*^Bj€rfBie(s^-r-5 

*><DTttfctV, 

Cm»>KcDpS] EC : PC : DEC OgStt) =2 
0:10: 7 0©#*»fl|*S|«u cntCL i PF 6 

ft. *SK^;^>ftxxT-JHiii# mtnffl) tL 
T. ^"ntf u>^tjn-;i/>?^^>x;p*^— h cx = 

[0023] V)^o&-yKnm,v>v?t&&&unm&& 

<Z>mm LiCo0 2 (IES?S^K) ^8011%, 7 
•tr^U>7 r 7-y^ («m?B) $1011%, #>)y>y{t 
t-'Jr> (fSiBSI) $ l OMXcatTiBdl/. d 
niC 1-^-2-KDU K>*JtaitT^5'J-«t 

9oas%. tfu^wfcexuv^ £ios 



(4) #12 0 0 1 - 3 1 3 0 7 1 

6 

ft. cn^i, aojaEisi!. *D.^saaLT^<i$pffi{ 

(SS2 Omm, J9£3. 2mm) fcfMJLfc. £<©n 
-f (AT, (20t) T. 0. 8mA©^ 

(CO. 8mAO^^jjitT, ^lt«EE2. 7VST?S!1 
U C Ojgbfc. «Mf];fetttt«Btt. 1M 
70 L i PF 6 +EC : PC : DEC (§f)t) =2 : 

i : 7$m«?s? muaMMV) iivxm^rcm^ atm 
mi) tsa^Tfto. 5 o-y-^^i^©^^^ 

fflSLttu?, HJSBttS^fi* 1 0 O^iLjttf© 
am«»*SJt^tt9 2. 2XT?*ofc. *&. f&m&te 

i k^-t. 

[0 0 2 4] 2 

i. 6XT»oft. a-f >«»©fp»*ft*j:ac*»w 

[0 0 2 5] HJg^i] 3 

l. 4%-?«o&. n-f >«»©f^«*#*j:ac«»^ 
[0 0 2 6] jUJgtfiJ 4 
*-h (X= 1 **U>&> R = ^^;i / 

*) ^m^jc^fLTi. oma%^L^«^«^ss 
0*j i izmmzmmm^mmLx^'t >ti$ML, 5 
o-y--r^;i,^«sfl&#tt$a3^Lfc<i:ci^. s^m^ait 

[0027] mmm 5 

-h (X = ^^;px5 1 u>s. R = ^5 1 ^S) 

©ija^tt^ifctc^, ss:m^fijt}t^«9 0. 

* 1 IC^fT. 
C 0 0 2 8 ] 6 



(5) #§32 001-313071 

^ 8 

-K tX = *^)lX.rFU>a ; . R = *^;US) ^MM®. [0 0 3 0] &&0l| 7 

*«l»tt*«igLfctC*, tt««S*&¥t*8 9. 4 *-h CX-*^x^>», R = 

=k0, *ttiaittL<z>«£ (jt««i) iOfetnu-;? 2. 3XT*-3fc. 3<>«tt©fls«*fMs«fctf*«iw 

a>tztb, ni&m7&m<?>&mT.M<o%imit&te&2>zLtw jo [o o 3 i] gys^js 

IEagWtLT> LiCo0 2 ICftATLiMn 2 04 

[0 0 2 9] Jtttttl SfigfflU SSftUHfcbT. :/ D fcf U >if U n -^->*^ * 

EC : PC : DEC <£SJt) =2:1: 7 >X;U**- h CX = *^*x*U>*, R = *** 

*PI«U CtlKL I PF 6 *lM©«flEICJa:*J:5K ft] bT 3. 0 Mm%mm Lfc«*>ttSISfi 

-coi#->*x;i/*>gExxT-;^««: (asira 017 iH«c«»tt*p«uf n-f >*»*tf:«U 5 

&. *WB*«#«K:*fU 5 ou-f ^;p«ott««*js 1 ic^T. 

}t^tt8 2. 4%T&ofc„ n-f >«Ml<Z>flsa(&tt*J: [0 0 3 2] 

i \zm-r. 20 [« i ] 





je« laa; m to m is 










1M LiPF 8 

EC/PC/DEC=2/1/7 


922 






1M LiPF, 

EC/PC/DEC=2/1/7 


91.6 


ms 




IM LiPF, 

EC/PC/DEC=2/1/7 


91.4 


mm 

«m 




91.7 


mm 




902 


mm 
me 


s^faj^^XyUTtv^— K : ,u : EC/PC/DEC=2/1/7 


89.4 


#11 


UOoOtl5ffi aL 1 0 1 1MLiPF 6 

! EC/PC/DEC=2/1/7 


82.4 


mm 
mi 


LiCon !Aig|^atfU>^gr]— ;b • : im LiPF« 
U ^°*iafclv^*,u**-h ! 20 I FIVPC/DEM/1/7 


92.3 


ma 


; a^:^>5Cy^U^-h 1 * u | EC/PC/DEC-2/1/7 


91.9 



[0 0 3 3] fcfc. *3zw\tmmv>-£mm\z&Li£_izn nmz^mmznz. 
r. ft9iofl&^&*sicaiiiVttft««a:a^«)-tt- [0034] 



(72)3B«# «S F3 ,_ A(##) 5H029 AJ03 AJ04 AJ05 AK03 AL06 

lUP**«T|r**/h*1978*ift©10 ^ AL07 AL12 AM02 AM03 AM04 

PSg^^tt^SB^-^I^I*! AM05 AM07 BJ02 BJ03 BJ12 

HJ02 



